
Maria Elena Innocenti, PhD

April 2018

Research interests

• Particle-In-Cell (PIC) methods and simulations:

– semi-implicit, adaptive PIC methods and simulations;

– PIC/ Monte Carlo methods and simulations;

• magnetic reconnection and kinetic instabilities in space plasmas;

• High Performance Computing;

• Data Assimilation for space weather forecasting models.
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Supervisor Prof. Giovanni Lapenta, University of Leuven

Thesis Title “Simulating the heliosphere: from empirical models to a new numerical
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XI 2004-IV 2007 MSc in Physical Engineering

Polytechnic University of Turin, Italy
Grade 110/ 110 with honours

Thesis Title “Onset and development of the Lower Hybrid Drift Instability in the
terrestrial magnetosphere”

IX 2001-X 2004 BSc in Physical Engineering

Polytechnic University of Turin, Italy
Grade 110/ 110 with honours

Thesis Title “Spectroscopic measurements of water and ammonia in the near in-
frared”
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VI 2013- IV 2018 University of Leuven (KULeuven)
Address Celestijnenlaan 200B bus 2400, 3001 Leuven, Belgium
Position Postdoctoral researcher

VII 2007- IV 2009 Alenia Aeronautica

Address 41, Corso Marche, 10146 Torino, Italy
Position Software engineer / system integrator

VIII 2006-IV 2007 Los Alamos National Laboratory

Address 87544 Los Alamos, New Mexico, US
Position Trainee

XII 2005-III 2006 Fiat Research Center

Address 50, Strada Torino, 10043 Orbassano, Italy
Position Internship student

IV-VII 2004 Metrology Institute G. Colonnetti
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Position Internship student
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Invited presentations at international conferences

• International Conference on Numerical Simulation of Plasmas (ICNSP) 2017, Septem-
ber 18-20, 2017, Leuven, Belgium
M. E. Innocenti, G. Lapenta
The Multi-Level Multi-Domain method for semi-implicit, adaptive, PIC simula-
tions: a review and perspectives

• 14th meeting of the Asia Oceania Geosciences Society (AOGS), August 6-11, 2017,
Singapore
M. E. Innocenti, G. Lapenta
Progress towards physics-based space weather forecasting with exascale computing

• 44th European Physical Society (EPS) Conference on Plasma Physics, June 26-30,
2017, Belfast, UK
M. E. Innocenti
Addressing the multiscale nature of the turbulent cascade in the lower-hybrid range

• Astronum 2016, June 6-10, 2016, Monterey, CA, US
M. E. Innocenti, C. Norgren, S. Markidis, G. Lapenta
Study of electric and magnetic field fluctuations from Lower Hybrid Drift Instabil-
ity (LHDI) waves with the Multi-Level Multi-Domain method

• Astronum 2015, June 8-12, 2015, Avignon, France
M. E. Innocenti, A. Beck, S. Markidis, G. Lapenta
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The Multi Level Multi Domain (MLMD) method: a semi-implicit adaptive algo-
rithm for Particle In Cell plasma simulations

• Shock Acceleration from the Solar System to Cosmology, January 5-9, 2015, Lei-
den, The Netherlands
M. E. Innocenti, G. Lapenta, M. Goldman, D. Newman, S. Markidis
Characterization of the slow shock / rotational discontinuity compound structure
in PIC simulations of magnetic reconnection

• European Geosciences Union (EGU) 2014, April 27-May 2, 2014, Vienna, Austria
M. E. Innocenti, A. Beck, T. Ponweiser, S. Markidis, G. Lapenta
Realistic mass ratio magnetic reconnection simulations with the Multi Level Multi
Domain method

• 23th International Conference on Numerical Simulation of Plasmas (ICNSP), Septem-
ber 14-16, 2013, Beijing, China
M. E. Innocenti, A. Beck, S. Markidis, G. Lapenta
The Multi Level Multi Domain (MLMD) method: a semi-implicit adaptive method
for Particle In Cell plasma simulations

Invited lectures in international schools

• Workshop on Computational Solar and Astrophysical Modeling, September 14-18,
2015, Juelich, Germany
Multi-scale kinetic simulations: the multi-level multi-domain methodology

• 12th International School/Symposium for Space Simulations (ISSS-12), July 3-10,
2015, Prague, Czech Republic
The Implicit Moment Method (IMM) and the Multi Level Multi Domain method
(MLMD) for Particle In Cell plasma simulations
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